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Abstract:
Polymer architecture governs its properties and performance. Cross-linked polymers obtained by simultaneous polymerization / cross-linking of monomers containing multiple double bonds find a wide range of applications such as ion exchange resins, adsorbents, molecularly imprinted polymers, supports for reagents in organic synthesis, enzyme immobilization and drug delivery systems. A sequential approach wherein a soluble linear polymer is first synthesized, converted into desirable form and then cross-linked, offers significant advantages in most of these applications. This has been hitherto achieved by a) conjugation of vinyl monomers with polymers containing pendant functional groups, and b) co-polymerization with cross-linkers containing multiple unsaturated groups differing in reactivity. The first approach is limited by the choice of monomers while the later is limited by the choice of cross-linkers. Clearly, there is a need for a single step method for the synthesis of soluble polymers containing unsaturation, which can be cross-linked in a subsequent step, and is independent of the nature of the monomer as well as the cross-linkers. 
Cyclodextrins (CD) form host-guest complexes with a variety of organic compounds and polymers. CD is cyclic oligosaccharides composed of six (), seven () or eight () glucopyranose ring units, which are joined together by  (1-4) linkage forming torus shaped ring structure. The primary hydroxyl groups of glucose ring are exterior to the cavity, which makes it soluble in water whereas the hydrophobic interior cavity facilitates formation of an inclusion complex (IC) by hydrophobic interactions. The ability of CD to form IC and to shield the included part of the molecule from the chemical attack has been exploited in highly selective organic synthetic procedures, whereas in polymer synthesis use of CD ICs to solubilize the hydrophobic methacrylate or methacrylamide monomers in aqueous media is reported. 
Our research work demonstrates the use of CD host-guest chemistry to control the reactivity of multivinyl monomers during free radical polymerization. Divinyl as well as trivinyl monomers form stoichiometric IC with CD and undergo selective polymerization wherein only one of the vinyl unsaturations takes part in polymerization to yield soluble polymers comprising pendant unsaturations per repeat unit. Thus, the study includes the formation of ICs of various multivinyl monomers with CD and their characterization by instrumental as well as molecular modeling calculations. Homo and co-polymerization of included multivinyl monomers and structural elucidation of formed polymers was also carried out. The application of polymers formed in molecular imprinting and drug delivery is demonstrated.

